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Lawrence Berkeley National Lab	


•  National Lab of the U.S. Dep’t of Energy	



•  Founded 1931	



•  Managed by and located next to U.C. Berkeley	



•  ~500 people working on energy efficiency	





  “The Home Energy Saver is one of 
the government services that 
make paying taxes worthwhile.”	



Nick Wilder 	



Homeowner 	



 Wheat Ridge, Colorado	





Home Energy Saver Mission	


•  Empower users to apply state-of-the-art research & know-

how to reduce home energy use and greenhouse-gas 
emissions	



•  Offer an experience tailored to the individual user	



•  Serve diverse user communities and building types	



•  Define and remain on cutting edge of  web tool technology	



•  Ensure objectivity, accuracy, transparency	



•  Partner with the private sector for deployment	





The Home Energy Saver:	


•  Collects and stores home-description information.	



•  Computes a home’s energy use, cost, and carbon footprint 
on-line in a matter of seconds based on state-of-the-art 
models and data for any location in the United States.	



•  Estimates the relative importance of specific end uses 
(heating, cooling, water heating, major appliances, small 
appliances, and lighting).	



•  Generates a list of payback-ranked energy-saving upgrade 
recommendations.	



•  Transparently documented – no “black boxes”	



•  Provides extensive decision-support information to help 
users implement the recommendations.	





Key Milestones	


•  HES Consumer tool founded in 1994 by Evan Mills	



•  Home Professional tool (HESPro) launched in 2009	



•  Launched asset-rating tool (Home Energy Scoring Tool) in 2010	



•  Partnership with the National Association of Rural Electric 
Cooperatives (NRECA) / Touchstone adopted HES as the 
official calculator for their ~30 million customers	



•  Licensing engine to third-party software developers (starting in 
2009 with Microsoft)	



•  R&D100 award in 2010	



•  Launched Social Network for home performance pros in 2010	



•  Expansion to multifamily and Weatherization Assistance 
Program applications: 2010-2013	





Value of HES	


•  Free: to all users	



•  High impact: 1/3 of surveyed users say they are implementing HES recommendations	



•  Best tool out there: especially for operational analysis and customizability to individual user conditions	



•  Non-proprietary: LBNL/DOE has no commercial interest - neutral, unbiased	



•  Very cost-effective: ~$0.10 per user visit to just maintain the tool (excluding new features).	



•  Huge audience: 1 million visits per year to all the websites; 600 other websites link to it.	



•  Systematically reaches diversity of users:  Consumer - Pro - Score each serve different and 
complimentary audiences and market-enabling purposes	



•  Effective tech-transfer conduit for DOE/EERE: official, vetted methods and data	



•  Enables private sector tool developers to innovate: they can license for a small fraction of cost 
it would involve to build their own  (e.g. to Microsoft)	



•  DOE has control: over development priorities, content, whereas private sector tools are uncontrollable	



•  Transparently documented: assumptions, methods extensively documented on public wiki	



•  The tools are "interoperable": i.e., session information can be migrated from one to another --> 
internal consistency	



•  Powering WAP audits:  New collaboration with ORNL will greatly improve their existing tools, and 
extend analysis to multifamily buildings.	



•  Hosts leading social media sites:  Home Energy Pros is #1 home performance social network	



•  Frequent source of media coverage for DOE:  see http://hes.lbl.gov/consumer/media-coverage	



•  Longevity: We will likely be around longer than any given private company (already16 years).	





Sponsors: DOE <ARRA>, EPA, CEC, HUD, CARB, Touchstone	



1.  First and most advanced home energy/carbon web calculator	



2.  Leverages tens of millions of dollars in federally-funded energy 
efficiency R&D to make results usable by the public (researchers 
use it as well)	



3.  Comprehensive analysis; Whole-house scope (incl. interactions)	



4.  DOE-2 for HVAC; RECS data for benchmarking; water heating 
methodology from appliance standards analysis; actual tariffs; data 
for other sectors developed at LBNL and elsewhere	



5.  Technological and behavioral variables can be set by user	



6.  Broad decision-support offerings (e.g. DOE tip sheets, Energy Star 
appliances lists, Home Energy magazine articles, Social Media)	



7.  Growing demand from private sector for web services that can be 
used to build derivative websites. Licensed to Microsoft.	



8.  6 million visits (>100 million hits); ~1 million/year [211 countries/ 
territories]	



9.  Users from every state; 91% are homeowners or renters	



10.  35% of surveyed users say implement some recommendations	



Highlights	





Team	





35% of surveyed users 
say they have 
implemented energy-
efficiency improvements 
based on results 

Homeowners
84%

Other
2%

Gov't
1%

Renters
7%

Educational
2%

Contractors
2%

Energy Co's
2%

Retail
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Cumulative HES Investment	


(~$0.50 per visit)	



O&M	


(~$0.10 per visit)	



Ultra-low Investment per Visit	



Highly cost-effective: O&M cost is < 0.3¢/kWh-% savings...���
... compared with ~10 ¢/kWh electricity purchase price	





Resulting Actions to Save 
Energy���

(N=8,284 responses as of 8/25/2008)	


Home
owners	



Renters	



Took action to save energy based on 
experience at the site	



33%	

 27%	



    of which: behavioral	

 29%	

 43%	



    of which: equipment	

 26%	

 56%	



    of which: both	

 46%	

 52%	



Other actions (e.g. professional energy 
audit, called contractor, did more research)	



14 %-
points	



8 %-
points	





User Feedback	


Ongoing e-survey with 8300 responses thus far	



•  Users in every state (8% CA, 6% TX, 5% NY, 5% FL)	


•  Return Visits: 18% of users (~50% of non-households)	


•  Navigation: 87% say “OK” to “very easy”	


•  Required Input: 83% “Just Right” or “Too Simple”	


•  Content vs Calculations: Equally important!	


•  Will Return: 72% “yes”; 21% “undecided”	


•  Will Recommend: 73% “yes”; 18% “undecided”	


•  Implemented Efficiency Improvement based on site:	



–  33% (owners); 27% (renters)	


•  70% and 58% of the upgrades were for equipment as opposed to 

behavior changes	





Extensive Media Coverage	





Energy Companies Linking���
(partial list)	



Alameda Power	

 Consumers Energy (IA)	

 Nevada Power (NV)	



Allegheny Power	

 Detroit Edison (MI)	

 PG&E (CA)	



Alliant Energy	

 Dominion Resources / Virginia Power	

 Pennyrile Rural Electric 
Cooperative (KY)	



American Petroleum Inst.	

 Douglas Electric Cooperative (OR)	

 Phillips Petroleum	



American Public Power Assoc	

 Duke Power (NC, SC)	

 Progress Energy	



Bluestem Electric Coop (KS)	

 United Electric Cooperative, Inc.	

 Public Service Co. of New 
Hampshire (NH)	



British Petroleum	

 First Energy	

 Rochester Public Utilities (NY)	



Central Electric Cooperative (PA)	

 Florida Power and Light	

 Seattle City Light (WA)	



Central Maine Power (ME)	

 Idaho Power Newsletter (ID)	

 S. Minnesota Municipal Power 
Authority (MN)	



Central Vermont Public Service 
Corporation (VT)	



Iowa Association of Municipal Utilities	

 Tallahassee Electric Operations 
Department (FL)	



Columbia Gas (OH)	

 Moorhead Public Service Co.	

 Tideland EMC	



Commonwealth Edison (IL)	

 Muscatine Power & Water	

 Toledo Edison (OH)	



Connecticut Light and Power (CT)	

 National Rural Electrical Cooperative 
Association	



Turlock Irrigation Dist. (CA)	





Example of Utility Link	





Coverage in Local Papers ���
(34+ states) (partial list)	



AR - Searcy Daily Citizen	

 MA - The Herald News	

 OR – The Register-Guard	



CA - Gilroy Dispatch 	

 MD – Baltimore Sun	

 PA - The Philadelphia Inquirer	



CO – Denver Rocky Mountain 
News	



MN - Minneapolis Star Tribune	

 SC - The State	



DC - Washington Post 	

 MI - Ann Arbor News	

 TN - Nashville City Paper	



DE - The News Journal 	

 MO - St. Louis Post-Dispatch	

 TX - The Eagle 	



FL - Miami Herald 	

 MS - Daily Mississippian	

 UT - Tooele Transcript-Bulletin	



GA - Gainesville Times	

 MT – The Missoulian	

 VA - Richmond Times-Dispatch	



IA - Quad-City Times 	

 NC - NC Indep. Weekly	

 WA – The Yakima Herald 
Republic	



ID - Boise Weekly 	

 NJ – Bergen Journal	

 WI - Oshkosh N’western	



IL – Chicago Sun Times	

 NY – The Times Union	

 WY - Wyoming Tribune	



IN - Fort Wayne Journal Gazette 	

 OH - Mount Vernon News 	



KY - Courier-Journal	

 OK - Bartlesville Examiner	





Awards	



Energy-100 



Available free to end users.  Engine now being used by public- and private-
sector entities with help from LBNL to power other energy/carbon-
footprint calculators.	



Deployment to Other Tool Developers	



CoolCalifornia:	


Home & business carbon foot-printing	



CoolCalifornia.org	



www.microsoft-hohm.com	



HES: Auditor & Inspector Tool	



Web Services 
& APIs 



Current licensees	


•  Microsoft	



•  CNT Energy	



•  CSL Energy	



•  Voltier Creative	



•  Energy Datametrics	



•  ICF	



•  Ennovationz	



•  MNCEE	



•  InterNACHI	



•  Spirit Technologies	



•  NREL	



•  California Air 
Resources Board	



What the Heck is an API?	









START (HES Consumer)	





START (HES PRO)	





DESCRIBE	





DESCRIBE	





DESCRIBE	





DESCRIBE	





DESCRIBE	





COMPARE	





COMPARE: Drill Down	





COMPARE: Drill Down	





BENCHMARK: Carbon footprint x ZIP ���
(click on pin to see details; zoom to see homes in your area)	





UPGRADE	





UPGRADE	





UPGRADE > details	





REPORT CENTER	





LEARN: Calc’s complemented with 
extensive decision-support content	





LEARN	





LEARN: Case Studies	





LEARN: Polls	





Asset Rating Tool	











Future Directions	



•  Deploying at scale through web services so that third-
party developers (public/private) can create user 
interfaces “powered” by HES���

•  Building engagement through Social Media communities���

•  Differentiating HESConsumer and HESPro offerings	



•  Validating against actual home data	



•  Mounting new technologies, modeling techniques, and 
interfaces	





Features in the pipeline	



•  Improved/updated defaults	


•  Expanded list of retrofit measures	



•  New technologies and end-uses	


•  Multifamily modeling	



•  Utility bill calibration	


•  Behavioral variables	





http://hes.lbl.gov���
http://hespro.lbl.gov���

http://homeenergyscore.lbl.gov���

Evan Mills���
510-486-6784���
emills@lbl.gov	




